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173. Composition of Exhaust Gases.—The efficiency of a
petrol engine naturally depends on the degree to which com-
bustion is complete. The exhaust gases should not, for good
efficiency, contain any CO. All the carbon present should be
burnt to C02. Nor, if the proportion of air is closely adjusted,
will there be any oxygen in the exhaust.
It is difficult to write down the chemical formula in accord-
ance with which the combustion of petrol takes place in an
atmosphere of air, owing to the complex nature of the petrol
molecule, but it is interesting to write down the combustion
equation for C8H18, and to look upon it as representing, approxi-
mately, what occurs with petrol.
C8H18 burns with 02 as follows—
20^ -f 2502 = 16C02 + 18H20
so that 27 volumes of mixture give 34 volumes of products,
or, if the steam be condensed to water, 16 volumes.
In actual working, ordinary air and not pure oxygen is used,
so that there is nitrogen also to be considered.    With 25
volumes of oxygen, 94 volumes of nitrogen would be associated
—making a total of 119 volumes of air.    Each volume of this
petrol therefore requires 60 volumes of air for complete com-
bustion, and the equation can be therefore rewritten as—
i         2C8H18 + 2502 + 94N2 = 16C02 + 18H20 + 94N2.
The right-hand side of this equation is exhaust products, and
the composition by volume will be—if the volume of the water
i fi
be neglected—— or 14*5 per cent, of C02 and 85-5 per cent.
of N2. If too little air were admitted some of the C0a would
be reduced to CO, which being a poisonous gas is a very un-
desirable element in the exhaust; moreover, it would reduce
the thermal value of the gas owing to a part of the carbon not
being completely oxidized—a loss which has already been dealt
with quantitatively in the chapter on suction producer gas.
If too much air is admitted, free oxygen will appear in the
exhaust. We have therefore the following three rules:—
(1)	When oxygen occurs in the exhaust too much air has
been admitted.
(2)	Too little £ir leads to formation of CO,

